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Description 

This invention relates generally to screw presses for 
expressing fluids from fibrous materials, and more par- 
ticularly to a bi-metallic fully cast worm assembly for use 
in conjunction with such presses. 

The flights on worm assemblies which radially 
extend from the f Bght body of feed screws of high pres- 
sure expressing presses incur substantial wear and abu- 
sive interaction with both fibrous material and debris 
contained therein as they interact with the walls of the 
screw press. It is a well-known technique to provide wear 
resistant or hard-facing coatings upon the surfaces of the 
flight and flight body which are subjected to highest wear. 
Techniques utilized for this purpose are deposit welding, 
flame spray deposition, plasma deposition and the like. 
Thereafter, tiie surfeces are smoothed manually back to 
the desired dimension of the flight. These conventional 
deposit welding techniques are labor intensive, require 
expensive components, and provide poor bonding 
between the ductile base material and the harder depos- 
ited weld material. 

Considerable effort has been expended to resolve 
this wear problem as described in the following U.S. and 
foreign patents known to applicants which include some 
combination of bi-metailic structure incorporating a 
tough inner hub portion and a hard or brittie worm flight 
or portion tiiereof : 



French 

Bredeson 

Knuth. etal. 

Theysohn 

Mansfield 

Zies 

French, et ai. 

Mansfield 

Williamson 



Appleby 



U.S. 3.592,128 
U.S. 3,980.013 
U.S. 4.223.601 
U.S. 4.364.664 
U.S. 4.440.076 
U.S. 3.034.424 
U.S. 3.721,184 
U.S. 4.838.700 
US. 4.838.700 
U.K. 592.834 
Italy 557,425 
U.K. 310,680 



Several attempts have also been made to produce 
a homogeneous feed saew by utilizing casting tech- 
niques. However, if a highly wear resistant brittle material 
is chosen, cracking at ttie keyway or other highly 
stressed areas occurs. Alternately, where a more ductile 
material is used, premature wear of the flight is experi- 
enced. 

The applicants' eariier US-A 4 996 919 discloses a 
cast feed screw with a cylindrical body of one metal and 
a flight of a second, harder but more brittle metal. In one 
embodiment (on which the preambles of claims 1 and 7 
are based) tiie flight is formed integrally with an outer 
shell of ttie harder material for centrifugal casting, and 
the body of softer material is ttien centrifugally cast into 
the interior of tiie shell, in anotiier embodiment there is 
no outer shell, and the hard flight is ca^ onto the previ- 
ously-cast body 



EP-A 0 130 626 describes a method of casting one 
metal onto another so as to produce a bond between the 
two metals. 

The invention provides a bi-metallic worm assembly 

5 of a mechanical screw press, said worm assembly 
including a hollow cylindrical inner hub having a gener- 
ally cyiindical outer surface and an interior surface struc- 
tured to slidably engage around and in driving 
communication witii a drive shaft, said inner hub formed 

10 of a first rigid homogeneous cast material, said worm 
assembly also including an outer flight body formed of a 
second rigid homogeneous cast material circumferen- 
tially encapsulating said inner hub outer suriace and hav- 
ing an integral helical flight radially extending therefrom, 

IS said second cast nnaterial being harder tiian said first 
cast material, characterised in tiiat ssa6 first cast material 
has a plastic temperature substantially higher tiian said 
second cast material, and in that tiie inner hub is plated; 
tiie said outer flight body is cast formed around the plated 

20 inner hub; and said inner hub and said outer flight body 
are metallurgtcally bonded to one anotiier 

The invention also provides a method of manutac- 
turing a bi-metallic worm assembly of a mechanical 
screw press, said worm assembly including a hollow 

2S cylidrical inner hub having a generally cylindrical outer 
suriace and an interior surtece structured to slidably 
engage around and in driving communication with a drive 
shaft, said inner hub formed of a first rigid homogeneous 
cast material, said worm assembly also including an 

30 outer flight body formed of a second rigid homogeneous 
cast material circumferentially encapsulating said inner 
hub outer suriace and having an integral helical flight 
radially extending tiierefrom. said second cast material 
being harder than said first cast material, characterised 

35 by said first cast material having a plastic temperature 
substantially higher than said second cast material, and 
by comprising the steps of: 

A. Casting forming said inner hub; 
40 B. Plating said inner hub; 

G. Placing said inner hub into a mold having an inte- 
rior d^ining saki outer flight body; 

D. Preheating said inner hub wittiin said mold; 

E. Casting forming said outer flight and body around 
45 said inner hub within said mold; 

F Slowly cooling said worm assembly to room tem- 
perature, said inner hub and said outer flight body 
metallurgically bonding one to another. 

50 The present invention utilizes tiie techniques of in 
situ cast forming of tiie outer worm flight of harder mate- 
rial around the pre-cast inner hub of.relatively soft and 
tough material and a method of manufecture therefor. 
This structure is ideally suited for high wear resistance, 

55 minimum internal stress risers and maximized.inner hub 
toughness and ductility, while also being recyclable. 

Preferafcdy. the worm assembly is rotatably driven in 
use by tiie press drive shaft and includes an outer flight 
body having an integral outwardly extending helical flight 
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famed of a relatively brittle, wear-resistant homogene- 
ous cast material and an inner hub tightly fitted and sub- 
stantially fully mated within, and coextensive with, the 
outer flight body The inner hub, cast formed of a more 
ductile, tougher homogeneous material, indudes a hol- 
low cylindrical Interior surface structured for slidable 
engagement around and in driving connection with the 
drive shaft. The inner hub and outer flight body are 
securely engaged one to another by cast forming the 
outer flight body around the precast inner hub. Longitu- 
dinal lobes in a smooth undulating in and out clover leaf 
aoss sectional pattern further increase rotational or tor- 
sional strength of the worm assembly without apprecia- 
bly increasing internal operating stress between inner 
hub and outer flight body 

The bi-metallic worm assembly for screw presses is 
preferably primarily reliant upon the metallurgical bond- 
ing between inner hub and outer flight body for torsional 
strength and rigidity which results from casting the outer 
flight body around the precast inner hub. 

Preferably, the worm assebiy is reusable in that the 
outer flight body may be s^rated from the inner hub 
for remelting of the harder flight body material, and recy- 
cling of the inner hub, which is typically not in need of 
repair or replacement and may be reused or both metals 
returned for remelt. 

One form of worni assembly and method of manu- 
facture according to the invention will now be descn'bed 
with reference to the accompanying drawings, in which: 

Figure 1 is a perspective view of the invention in 
place on the press drive shaft. 
Rgure 2 is a perspective view of the invention imme* 
diately following completion of casting and including 
the casting risers. 

Figure 3 is a perspective view looking down into a 
mold utilized in producing the casting shown in Fig- 
ure 2. 

Figure 4 is an enlarged partial view similar to Rgure 
3 showing the precast inner. hub in place within the 
mold prior to casting. 

Figure 5 is a view similar to Rgure 4 further showing 
a cast ceramic pouring ring in place prior to casting. 
Rgure 6 is a side elevation partially broken view of 
the ceramic pouring ring shown added In Rgure 5. 
Rgure 7 is a top plan view in the direction of arrows 
7-7 in Figure 6. 

Figure 8 is a top plan view of the precast inner hub 
as shown in the direction of arrows 8-8 in Rgure 9. 
Rgure 9 is a side elevation view of Rgure 8. 
Figure 10 is a section view in the direction of anrsws 
10-10 in Figure 9. 

Rgure 1 1 is a side elevation partially broken section 
view of the entire molding assemtsly prior to casting. 

Referring now to the drawings, and partiojlarly to 
Figure 1. the invention as a completed article of manu- 
facture is shown generally at number 20 in its in-use con- 
figuration slidably mounted along side another over a 



drive shaft S in driving engagement therewith by keyway 
K. The entire arrangement rotates in the direction of 
arrow A about the longitudinal axis of drive shaft S and 
by this arrangement material to be expressed moves 
5 witiiin tile screw press in the direction of arrow B. 

Each of the worm assemblies 20 includes an inner 
hub shown generally at numeral 24 and an outer flight 
body shown generally at numeral 22. The inner hub 24 
includes an axial cylindrical drive shaft hole longitudinally 
10 tiierethrough 32 which slidably engages over drive shaft 
S and keyway K. The outer flight body 22 Includes a 
worm flight 26 which radially extends from tiie cylindrical 
main portion thereof. The leading end 28 of worm flight 
26 is pointed so as to more easily pierce or penetrate 
15 through the fibrous material, wNle tiie trailing end 30 is 
blunt so as to further reduce ttie likelihood of hacturing 
of the worm flight 26. 

The inner hub 24 is cast formed of a tougher, more 
ductile cast steel material such as 1015-1020 steel or 
20 series 300 stainless steel. The outer flight body 22 is cast 
Ibrmed in place around the precast inner hub 24 of a 
harder, more brittie cast material, preferably a cast nickel 
base metal which includes chrome, boron and steel. The 
tougher more ductile inner hub 24 tiius absorbs tfie driv- 
ing forces from drive shaft S and key way K, while tiie 
harder material of tiie outer flight body 22 is more wear 
resistant to tiie liquid expressing process and wherein 
tiie fligfits 26 are likely to forcibly encounter foreign 
objects such as rocks, stones and other debris. 

Referring additionally to Rgure 2. tiie invention in its " 
as-cast, unmachined form is there shown generally at 
numeral 20'. In general, all primed (0 numerals refer to 
unmachined as-cast components. Thfe womn assembly 
casting 20' initially Includes risers 38 and 34 which are 
added for improved casting soundness of tiie outer worm 
assembly 22' cast formed in place around the precast 
inner hub 24'. After removal of risers 38 and 34 by con- 
ventional abrasive sawing along 36 and between riser 38 
and worm flight 26. tiie inner bore 32' is tiien machined, 
along with tmeing of the end suriiaces perpendicular to 
tile axis of inner bore 32, when machine finished. 

The ceramic mold utilized to cast form tiie present 
invention is shown in Rgure 3 at numeral 40. This mold 
40 is precast of ceramic material using a lost-wax type 
process or its equivalent for improved casting detail and 
accuracy The mold 40 provides a cylindrical outer sur- 
face 42 for forming the outer worm assembly, a worm 
flight cavity 44 and riser cavities 46 and 48. Also provided 
witii mold 40 is raised centering boss 50 utilized for align- 
ment of the inner hub casting as will be described here- 
below. 

Refemng next to Rgure 4, the precast unmachined 
inner hub 24' Is positioned into mold 40 as shown so ttiat 
ttie upper end is generally flush witii the beginning of 
riser cavity 46. Refen*ing additionally to Rgures 8, 9 and 
1 1, tiie precast inner hub 24' includes a generally cylin- 
drical outer profile 52 extending coaxially with longitudi- 
nal drive shaft hole 32'. This outer profile 52 is generally 
configured to provide smootti in and out undulations. 
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rather than a circular cross section so as to offer 
increased mechanical driving engagement with the outer 
worm body. The preferred embodiment of these smooth 
in and out undulations Is best seen in Rgure 8 and 
includes a plurality of lobes 61. 63. 65. and 67 each $ 
defined by a radial surface about a central axis of inner 
hub 24' equal to 59. 60. and 62 as indicated. Each lobe 
is further defined at the end of the major radii 59. 60. and 
62 by smaller convex blend radii 64, 66. and 68 as shown 
havinga concaved junction at blend radius 70 as high- w 
lighted in a phantom cirda 

The cast inner hub 24' also includes radially extend- 
ing centering tabs 54 having an outer radial profile 58. 
These tabs 54 sen^e to center the cast inner hub 24' 
within moid 40 as best seen in Figures 4 and 1 1 and are is 
preferably trued to have profile 58 in Rgure 8 concentric. 

After the inner hub casting 24' Is placed within mold 
40 as shown in Figure 4 with the drive shaft hole 32' cen- 
tered on raised boss 50 seen in Rgure 3, a small quantity 
of sand C is then placed within the drive shaft hole 32'. 20 
The sand C is utilized to help provide a bottom seal, pre- 
venting molten material from entering into that region 
during the final casting process of the outer worm body 
22', 

Referring additionally and particulariy to Rgures 5 2s 
to 7 and Rgure 11, a ceramic pouring ring 80 is then 
placed in axial alignment within mold 40 and atop inner 
hub casting 24'. This pouring ring 80 includes a cylindri- 
cal main body 82 with longitudinal aperture 84 tiiere- 
" through. An integral radially extending flange 86 forms 30 
transverse stop 90 which rests atop the upper end of 
inner hub casting 24'. Cylindrical outer surface 88 aligns 
the pouring ring 80 within tiie upper end of drive shaft 
hole 32'. When In place as shown in Rgures 5 and 11, 
the pouring ring 80 prevents molten metal which will form 3S 
the outer worm body 22' from entering the drive shaft 
hole 32' and also serves to form the inner contour of riser 
34. the outer surface of riser 34 defined by riser cavity 46. 

The arrangement shown in Rgure 5 is now ready to 
receive the cast molten outer worm body material poured 40 
into mold 40 and around pouring ring 80. A weight must 
be placed atop pouring ring 80 so as to help prevent 
"floating** of the pouring ring 80 as the riser cavity 46 is 
filled near the end of each pour. This weight can also be 
designed to provide three point centering of the inner 4S 
cast hub, pouring ring and tiie ceramic mold. 

To further assist in sealing ttie Interior of drive shaft 
hole 32' from the hot molten casting material forming the 
outer worm body 22', a Iber fax" gasket may also be 
placed between the top of inner hub 24' and surface 90 so 
of pouring ring 80, 

Refening now to Rgures 9 and 10. a flight lock 
arrangement is ttiere shown including a flight lock cavity 
78 cast formed into the outer sur^ce 52 of inner hub 24' 
lying directly under the leading edge of tiie flight. This ss 
flight lock cavity 78 includes a plurality of wedge-shaped 
connected cavity segments 72, 74 and 76 which, when 
filled witii molten cast metaJ fomiing tiie outer worm body 
22 in phantom in Rgure 1 0, serve to provide an additional 



rotational mechanical engagement between the inner 
hub 24' and the outer flight body 22'. 

Generally, the outer worm body 22' is cast formed 
utilizing tiie method as previously described of a homog- 
enous material considerably harder and more brittie tiian 
tiiat utilized to cast form the inner hub 24'. Typical mate- 
rials which may serve tiiis purpose are cobalt based 
materials and nickel based materials. However, the pre- 
fened embodiment of this worm body cast material is a 
nickel-chrome-boron composition. Such an alloy is gen- 
erally available from Stoody-Deloro Stellite Corporation 
under tiieir designation "Alloy 45". or can be custom for- 
mulated during melting. This composition is selected 
because of its higher hardness (Rockwell C 50-55) and 
because it has a solidifying temperature of approxi- 
mately 1900 degrees F.. or considerably below tiie 
approximate melting temperature selected for tiie inner 
hub cast material of approximately 2600 degrees F 

This temperature solidifying differential between the 
outer worm assembly 22' and the inner hub casting 24' 
tecilitates an easy procedure for reclaiming of ttie expen- 
sive nickel-chrome-boron and the Inner hub casting 
when normal wear of tiie worm flights 26 occurs. By heat- 
ing the used worm assembly 20 to approximately 2000 
degrees F , tiie outer worm assembly cast material is liq- 
uified, leaving tiie inner hub casting intact. 

More specifically witti respect to tiie metallurgical 
composition of the outer wonn body casting 22', tiie pre- 
ferred range of elements are listed in Table 1 herebelow: 



Table 1 



Element 


Percentage 


Silicon 


3.0-5.0% 


Carbon 


0.3-0.6% 


Chromium 


7.5-14.5% 


Boron 


1.1-3.7% 


Iron 


3.0 (max) 


Nickel 


73.2-85.1% 


Rockwell C hardness: 50-55 



As will now be appreciated, the primary metallurgi- 
cal elements utilized in tiie preferred embodiment are 
nickel, chromium and boron. Normally, the boron con- 
tent which is particulariy important in varying the hard- 
ness, is about 0.5%, However, the present invention 
advances ttiat percentage up to above 1.0% and up to 
above 3.7% helping to insure the hardness range indi- 
cated. 

To inhibit oxklation of tiie outer surface of the inner 
hub casting 24*. tills casting is nid<el plated prior to 
beginning tiie casting process. This oxidation would oth- 
enwise occur as inner hub casting 24' Is preheated before 
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the molten outer worm assembly material is cast around 
the inner hub casting 24' as previously described. 

After the various components are arranged and pre- 
heated to approximately 1800 degrees F as shown and 
described with respect to Rgure 5, the molten cast outer s 
worm body material at a temperature of approximately 
2600 degrees F. is poured into mold 40. To retard the rate 
of coding and solidification of this molten cast material, 
mold 40 is placed into and buried within a large volume 
of sand such as in a large ban-el up to the upper flange io 
of mold 40. This sun'ounding sand causes the molten 
metal to cool slowly and at the same time to anneal the 
inner hub 24*. Typically this cooling and solidification 
period is about 24 to 30 hours. 

Thereafter, when the casting is fully solidified as is 
shown in Rgure 2, the risers 34 and 38 are remove by 
abrasive cutters along line 36, the inner bore 32' is fin- 
ished and keyway added, and the opposite ends are then 
machined perp&idicular to the finished drive shaft bore 
32. 20 

Because of the unique casting methodology as 
above described, the finished worm flight body 20 may 
be clearly identified from any other product having a sim- 
ilar bimetallic structure formed by anotiier method such 
as by braising, mechanical shrinkage, plasma spray 25 
deposit or the like. By microanalysis of the grain structure 
at the boundary between the precast inner hub 24' and 
the in situ cast formed outer worm body 22', it is clear 
that the grain structure of each component is fully distin- 
* guishable because the cast structure of each shows a:^- 30 
typically dendriticstructureof an as-cast material. A weld 
overlay bimetallic product on the other hand will show an 
intermixed structure of dendritic (cast) and equaxed 
(reheated) grains resulting from different heating and 
cooling rates than that of the worm flight body produced 3S 
by the method of this invention. 

While the instant invention has been shown and 
desaibed herein in what are conceived to be the most 
practical and preferred embodiments, it is recognized 
that departures may be made therefrom within the scope 4o 
of the invention, which is therefore not to be limited to the 
details disclosed herein, but is to be afforded the full . 
scope of the claims so as to embrace any and all equiv- 
alent apparatus and articles. 

4S 

Claims 

1 . A bi-metallic womn assembly (20) of a mechanical 
screw press, said worm assembly including a hollow 
cylindrical inner hub (24) having a generally cylindi- so 
cal outer surface (52) and an interior surface (32) 
structured to slidably engage around and in driving 
communication with a drive shaft (S). said Inner hub 
formed of a first rigid homogeneous cast material, 
said worm assembly also including an outer flight ss 
body (22) formed of a second rigid homogeneous 
cast material circumfererrtially encapsulating said 
inner hub outer surface (52) and having an integral 
helical flight (26) radially extending therefrom, said 



second cast material being harder tiian said first 
cast material, characterised in that said first cast 
material has a plastic temperature substantially 
higher than said second cast material, and in that 
the inner hub (24) is plated; the said outer flight body 
(22) is cast formed around the plated inner hub; and 
said inner hub and said outer flight body are metal- 
lurgically bonded to one another. 

2. A cast formed bi-metallic worm assembly according 
to claim 1 , wherein: said inner hub outer cylindrical 
surface includes at least one uniform longitudinal 
lobe (61 . 61 , 65. 67) having a smooth, uniform cross 
sectional shape undulating radially in and out along 
the entire length of said worm assembly for 
increased rotational driving engagement between, 
said inner hub (24) and said flight body (22). 

3. A cast formed bi-metallic worm assembly according 
to claim 1 or claim 2, comprising: a.f light lock cavity 
(78) formed into said inner hub outer surface and 
including at least one wedge-shaped cavity portion 
(72, 74, 76) which, when filled with said second cast 
material in cast forming said outer flight body, pro- 
vides additional rotational mechanical engagement 
between said inner hub (24) and said outer flight 
body (22). 

4. A cast formed bi-metallic worm assembly according 
to any one of claims 1 to 3, wherein: said flight (26) 
has a generally pointed leading end (28) and a gen- 
erally rounded trailing end (30). 

5. A cast formed bi-metallic worm assembly according 
to any one of claims 1 to 4. wherein: said outer f Gght 
body (22) consists essentially of silicon, carbon, 
chromium, boron, iron and nickel. 

6. A cast formed bi-metallic worm assembly according 
to claim 5, wherein there are present in said outer 
fnghtbody(22): 

silicon in the range of about 3.0 to 5.0 % by weight; 
carbon In the range of about 0.3 to 0.6 % by weight; 
chromium in tiie range of about 7.5 to 14.5 % by 
weight; boron in the range of about 1.1 to 3.7 % by 
weight; iron in the range of about a maximum of 3.0 
% by weight: nickel in the range of about 73 to 85 % 
by weight. 

7. A method of manufacturing a bi-metallic worm 
assembly (20) of a mechanical saew press, said 
worm assembly including a hollow cylidrical inner 
hub (24) having a generally cylindrical outer surface 
(52) and an interior sur^ce (32) structured to slida- 
bly engage around and in driving communication 
with a drive shaft (S). said inner hub formed of a first 
rigid homogeneojs cast material, said worm assem- 
bly also including an outer flight body (22) formed of 
a second rigid honrK)geneous cast material circum- 
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ferenb'ally encapsulating said inner hub outer sur- 
face (52) and having an integral helical fGght (26) 
radially extending therefrom, said second cast mate- 
rial being harder than said first cast material, char- 
acterised by said first cast material having a plastic 5 
temperature substantially higher than said second 
cast material, and by comprising the steps of: 

A. Cast forming said inner hub (24); 

B. Plating said inner hub; 10 

C. Placing said inner hub into a mold (40) having 
an interior defining said outer flight body (22); 

D. Preheating said inner hub within said moid; 

E. Cast forming said outer flight and body 
around said inner hub within said mold; is 

F. Slowly cooling said worm assembly (20) to 
room temperature, said inner hub and said outer 
flight body metallurgically bonding one to 
another. 

20 

PatentansprQche 

1. Eine Zweimetall-Schneckenbaugruppe (20) einer 
mechanischen Schraubenpresse, welche Schnel<- 
kenbaugruppe eine hohizylindrische innere Nabe 25 
(24) umfaBt mit einer generell zylindrischen AuBen- 
oberfldche (52) und einer innenoberfiache (32), die 
strukturiert ist, um gleitend eine Antriebswelle (S) zu 
umschlieBen in Antriebskommunikation mit dieser, 

"'^ welche innere Nabe aus einem ersten starren, 30 
homogenen GuBmaterial gebildet ist. welche 
Schneckenbaugruppe ferner einen auBeren 
Schneckenkorpus (22) umfaBt. gebildet aus einen 
zweiten stan-en, homogenen GuBmaterial, das die 
AuBenoberfiache (52) der inneren Nabe im Umfang 35 
umschlieBt und einen sich radial wegerstreckenden, 
einstuckig angeformten, schraubenlinienfOrmigen 
Schneckengang (26) hat, welches zwerte GuBmate- 
rial hdrter Ist als das erste GuBmaterial, dadurch 
gekennzeichnet, daB das erste GuBmaterial eine 40 
Plastifizierungstemperatur besitzt, die erheblich 
hCher ist als die des zweiten GuBmaterials, und daB 
die innere Nabe (24) plattiert ist; wobei der duBere 
Schneckenkorpus (22) rings um die plattierte innere 
Nabe guBgeformt ist; und wobei die Innere Nabe 4S 
und der guBere Schneckenkorpus metailurgisch 
aneinander zum Anhaften gebracht sind. 

2. Eine guBgefomite Zweimetall-Schneckenbau- 
gruppe nach Anspruch 1 , bei der die SuBere zylin- so 
drische OberflSche der inneren Nabe mindestens 
einen gleichfOrmigen LSngsflOgel (61, 63, 65, 67) 

mit einer weichen, gleichfOrmigen Querschnittsform 
umfaBt, die radial einwdrts und auswdrts gewellt ist 
langs der gesamten Unge der Schneckenbau- ss 
gnjppe fOr verbesserten Drehantriebseingriff zwi- 
schen der inneren Nabe (24) und dem 
Schneckenkorpus (22). 



3. Eine guBgeformte Zweimetall-Schneckenbau- 
gruppe nach Anspruch 1 oder Anspruch 2. umfas- 
send: eine Schneckengang- 
Verriegelungsausnehmung (78), eingebracht in die 
AuBenoberfiache der inneren Nabe und mit minde- 
stens einem keilfOrmigen Ausnehmungsabschnitt 
(72, 74. 76), der, wenn er mit dem zweiten GuBma- 
terial bei dem AbgieBen des auBeren Schnecken- 
korpus gefullt wird, zusatzlichen mechanischen 
Dreheingriff zwischen der inneren Nabe (24) und 
dem auBeren Schneckenkorpus (22) bewirkt 

4. Eine guBgeformte Zweimetall-Schneckenbau- 
gruppe nach einem der Anspnuche 1 bis 3, bei der 
der Schneckengang (26) ein generell zugespitztes 
fQhrendes Ende (28) und ein generell abgerundetes 
nachlaufendes Ende (30) hat 

5. Eine guBgeformte Zweimetall-Schneckenbau- 
gruppe nach einem der Anspruche 1 bis 4, bei der 
der auBere Schneckenkorpus (22) im wesentlichen 
aus Silicium, Kbhienstoff, Chrom, Bor. Eisen und 
Nickel besteht. 

6. Eine guBgeformte Zweimetall-Schneckenbau- 
gruppe nach Anspruch 5, bei der in dem auBeren 
Schneckenkorpus (22) enthalten sind: Silldum im 
Bereich von etwa 3,0 bis 5.0 Gew.-%; 
Kbhienstoff im Bereich von etwa 0,3 bis 0,6 Gew.-%; 
Chrom im Bereich von etwa 7.5 bis 14,5 Gew.-%;' 
Bor im Bereich von etwa 1,1 bis 3,7 Gew.-%; 
Eisen im Bereich von etwa einem Maximum von 3.0 
Gew.-%: 

Nickel im Bereich von etwa 73 bis 85 Gew.-%. 

7. Ein Verfahren zur Herstellung einer Zweimetall- 
Schneckenbaugruppe (20) einer mechanischen 
Schraubenpresse. welche Schneckenbaugruppe 
eine hohizylindrische innere Nabe (24) mit einer 
generell zylindrischen AuBenoberfiache (52) und 
einer inneren Oberfiache (32) umfaBt, die struktu- 
riert ist um eine Antriebswelle (S) gleitend zu 
umschlieBen in Antriebskommunikation mit dieser, 
wobei die innere Nabe aus einem ersten stanren, 
homogenen GuBmaterial gebildet ist welche 
Schneckenbaugruppe auBerdem einen auBeren 
Schneckenkorpus (22) umfaBt gebildet aus einem 
zweiten starren. homogenen GuBmaterial. das in 
Umfangsrichtung die AuBenoberfiache (52) der 
inneren Nabe einkapselt und einen integralen 
schraubenfOrmigen Schneckengang (26) hat. der 
sich radial von ihm wegerstreckt welches zweite 
GuBmaterial harter ist als das erste GuBmaterial, 
dadurch gekennzeichnet, daB das erste GuBmate- 
rial eine Plastifizierungstemperatur hat, die erheb- 
lich hOher ist als die des zweiten GuBmaterials und 
durch die Schritte: 

A. GuBformung der Inner&i Nabe (24); 
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B. Plattieren der inneren Nabe; 

C. Plattieren der inneren Nabe in eine Form (40) 
mil einem Inneren, weiche den duBeren 
Schneckenkorpus (22) begrenzt; 

D. Vorheizen der inneren Nabe innerhalb der s 
Form; 

E. GuSformen des auf3eren Schneckengangs 
und -korpus urn die innere Nabe innerhalb der 
Form; 

F. Langsames Abkuhlen der Schneckenbau- io 
gruppe (20) auf Zimmertemperatur. wobei die 
innere Nabe und der duBere Schneckenkorpus 
metallurgisch aneinanderhaften. 

Revendi'cations is 

1 . Assemblage de vis bim^lique (20) d'une presse k 
vis m^nique, ledit assemblage de vis incluant un 
moyeu int6rieur cylindrique creux (24) pr^sentant 
une surface ext^rieure g^n^ralement cylindrique 20 
(52) et une surfece Int6rieure (32) structurde pour 
s'engager de manidre gllssante autour d'un, et en 
communication d'entratnement avec un aitre 
d'entrainement (S), ledit moyeu Int6rieur 6tantform6 

en un premier mat^riau coul^. homog^ne et rigide, 25 
ledit assemblage de vis incluant ^alement un corps 
de spire ext^rieure (22) form6 en un second mat^ 
riau could, homogdne et rigide. encapsulant sur la 
circonf6rence ladite surface ext6rieure (52) du 
moyeu int6rieur et comportant une spire h6licoidale" 30 
fbrm6e d'un seul tenant (26) s'6tendant radialement 
k partir de lui. ledit second matdriau could dtant plus 
dur que ledit premier matdriau could, caractdrlsd en 
ce que ledit premier matdriau could possdde une 
tempdrature de plastidtd sensiblement supdrieure 35 
k celle dudit second matdriau could, et en ce que le 
moyeu intdrieur (24) est plaqud ; ledit corps de spire 
extdrieure (22) est formd par coulde autour du 
moyeu intdrieur plaqud ; et ledit moyeu intdrieur et 
ledit corps de spire extdrieure sont lids par vde 40 
mdtallurglque Tun k I'autre. 

2. Assemblage de vis bimdtallique Ibrmd par coulde 
selon la revendication 1 . dans lequel : ladite surface 
extdrieure cylindrique du moyeu intdrieur inclut au 45 
moins un lobe longitudinal unifbrme (61 , 61 , 65, 67) 
prdsentant en coupe transversale un forme lisse et 
uniforme qui ondule radialement k (Intdrieur et k 
I'extdrieur sur toute la longueur dudit assemblage de 

vis pour un engagement d'entratnement en rotation so 
accru dtabli entre ledit moyeu intdrieur (24) et ledit 
corps de spire (22). 

3. Assemblage de vis bimdtallique fbrmd par coulde 
selon la revendication 1 ou 2, comprenant : une par- ss 
tie de blocage de spire (78) formde dans ladite sur- 
face extdrieure du moyeu intdrieur et incluant au 
moins une parte de cavitd en forme de coin (72, 74, 

76) qui. lorsqu'elle est remplie dudit second matd- 



riau could en fbrmant par coulde ledit corps de spire 
extdrieure, procure un engagement mdcanique en 
rotation addilionnel dtabli entre ledit moyeu intdrieur 
(24) et ledit corps de spire extdrieure (22). 

4. Assemblage de vis bimdtallique formd par coulde 
selon Tune quelconque des revendications 1 k 3. 
dans lequel : ladite spire (26) comporte une extrd- 
mitd avant gdndralement pointue (28) et une extrd- 
mitd an^idre gdndralement arrondie (30). 

5. Assemblage de vis bimdtallique formd par coulde 
selon i'une quelconque des revendications 1 k 4, 
dans lequel : ledit corps de spire extdrieure (22) se 
compose essentiellement de silidum. de carbone. 
de chrome, de bore, de fer et de nickel. 

6. Assemblage de vis bimdtallique fomid par coulde 
selon la revendication 5, dans lequel se trouvent. 
dans ledit corps de spire extdrieure (22) : du silicium 
dans une proportion comprise environ entre 3,0 et 

5.0 % en poids ; 

du carbone dans une proportion comprise environ 

entre 0.3 et 0.6 % en poids ; 

du chrome dans une proportion comprise environ 

entre 7,5 et 14.5 % en poids ; 

du bore dans une proportion conprise environ entre 

1.1 et 3,7 % en poids ; 

du fer dans une proportion pouvant aller environ 
jusqu'^ un maximum de 3,0 % en poids ; 
du nickel dans une proportion comprise environ 
entre 73 et 85 % en poids ; 

7. Procddd de fabrication d'un assemblage de vis 
bimdtallique (20) d'une presse k vis mdcanique. ledit 
assemblage de vis incluant un moyeu intdrieur cylin- 
drique creux (24) prdsentant une surlace extdrieure 
gdndralement cylindrique (52) et une sur^ce intd- 
rieure (32) stmcturde pour s'engager de manidre 
glissante autour d'un, et en communication d'entrat- 
nement avec un ariDre d'entratnement (S), ledit 
moyeu intdrieur dtant formd en un premier matdriau 
could, homogdne et rigkle, ledit assemblage de vis 
incluant dgalement un corps de spire extdrieure (22) 
fbrmd en un second matdriau could, homogdne et 
rigide, encapsulant sur la circonfdrence ladite sur- 
face extdrieure (52) du moyeu Intdrieur et compor- 
tant une spire hdlicoTdafe formde d'un seu\ tenant 
(26) s'dtendant radialement k partir de lui, ledit 
second matdriau could dtant plus dur que ledit pre- 
mier matdriau could, caractdrisd en ce que ledit pre- 
mier matdriau could possdde une tempdrature de 
plasb'citd sensiblement supdrieure k celle dudit 
second matdriau could, et en ce quil comprend les 
dtapes consistant k : 

A. former par coulde ledit moyeu intdrieur (24) ; 

B. plaquer ledit moyeu intdrieur ; 
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C. placer ledit moyeu int^eur dans un moule 
(40) pr^sentant un int^ieur d^inissant ledrt 
corps de spire ext^rieure (22) ; 

D. pr^chauffer ledit moyeu int^rieur dans ledit 
moule ; s 

E. former par coulee ledit corps de spire ext6- 
rieure autour dudit moyeu int^eur, k Tint^rieur 
dudit moule ; 

F. refroidir lentement ledit assemblage de vis 
(20) k la temperature ambiante. ledit moyeu io 
int^rieur et ledit corps de spire ext^rieure 6tent 
Ii6s par voie m^tallurglque Tun k I'autre. 
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